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Description 
Bushing for a Hydraulic Valve 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a bushing for a hydraulic valve 

comprising openings in the bushing wall for allowing pas- 
sage of hydraulic medium. 

[0003] 2. Description of the Related Art. 

[0004] such bushings are used, for example, for cartridge valves 
in camshaft adjusting devices. Through the openings in 
the bushing the hydraulic medium is supplied to supply 
bores which are located in a cylinder head, an engine 
block, or a valve receiving block. The bushings are pro- 
duced by turning from rod material of steel or light metal 
or are produced as cast light metal parts. The openings 
are mechanically produced or at least mechanically post- 
machined. Accordingly, the bushings are expensive with 

regard to their manufacture. 
Summary of Invention 



[0005] ^ is an object of the present invention to configure the 
bushing of the aforementioned kind such that it can be 
produced less expensively. 

[0006] | n accordance with the present invention, this is achieved 
in that the opening wall of the openings is formed at least 
across a portion of its periphery as a molded bevel. 

[0007] | n t he bushing according to the invention the opening wall 
of the openings is formed at least across a portion of its 
periphery during molding as a molded bevel by a mold in- 
cline or mold draft. In this way, the openings can already 
be provided in the blank without requiring mechanical 
post-processing steps. For example, the bushing can be 
produced as a pressure diecast part or an injection mold- 
edwherein additional mold slides are not required in an 
appropriate diecast mold or injection mold for producing 
the openings. The bushing according to the invention can 

therefore be produced very economically. 
Brief Description of Drawings 

[0008] pig. 1 is a section view of the bushing according to the in- 
vention for a hydraulic valve in a section taken along the 
line l-l of Fig. 2. 

[0009] pig. 2 is a section view taken along the line ll-ll of Fig. 1. 



[0010] Fig. 3 is an elevated side view of the bushing according to 
Fig. 1. 

[0011] pig. 4 shows the bushing in a perspective illustration. 

[0012] Fig. 5 is a section view along the line V-V of Fig. 6 of a 
second embodiment of the bushing according to the in- 
vention for a hydraulic valve. 

[0013] Fig. 6 is a section view taken along the line VI-VI in Fig. 5. 

[0014] Fig. 7 shows the bushing according to Fig. 5 in an ele- 
vated side view. 

[0015] Fig. 8 shows the bushing according to Fig. 5 in a perspec- 
tive illustration. 
Detailed Description 

[0016] jhe hydraulic part of cartridge valves of the type used in 
connection with camshaft adjusters in automotive tech- 
nology are comprised in general of a bushing in which a 
piston is axially moved in order to distribute hydraulic oil 
flows to the appropriate connectors. The bushing accord- 
ing to Figs. 1 through 4 is provided on the periphery of its 
bushing wall with outer annular channels 1 through 3 
through which the pressure medium is guided to the sup- 
ply bores that are provided within a receiving block such 
as a cylinder head, an engine block or a special valve re- 



ceiving block. The outer annular channels 1 through 3 are 
provided about their circumference with openings 4 
through 6, distributed uniformly or non-uniformly, that 
connect the annular channels 1 through 3 with the interior 
7 of the bushing. The interior 7 is delimited by a cylindri- 
cal wall 8 that has almost across the entire length of the 
bushing wall a constant diameter. Only the end outside of 
the area of the outer annular channels 1 through 3, shown 
to the left in Fig. 1, has a slightly greater diameter for the 
interior wall 8 in comparison to the other areas of the in- 
terior wall of the bushing wall. 

[0017] The outer annular channels 1 through 3 are separated 
from one another by annular webs 9 through 11. The 
outer annular channel 1 is axially delimited by an annular 
web 12 that delimits the outer annular channel 1 in the 
direction of the neighboring end of the bushing wall. 

[0018] The bushing is a diecast part of light metal or an injection 
molded plastic part, and the openings 4 to 6 are already 
produced during the diecasting process or injection mold- 
ing process. In this way, a subsequent mechanical ma- 
chining is not required. 

[0019] pig. 2 shows in a dash-dotted line the parting line 13 be- 
tween the diecast mold parts or the injection mold parts. 



The openings 4 through 6 are formed such that the mold 
does not require additional slides so that the bushing can 
be produced very economically. In order to achieve this, 
the openings 4 to 6 are formed such that the sidewalls are 
formed partially as molded bevels formed by appropriate 
mold drafts. As shown in Fig. 2, one portion 14 of the 
opening wall of the openings 4 to 6 is positioned approxi- 
mately in a radial plane. The opposed portion 15 of the 
opening wall of the openings 4 to 6 is formed as a molded 
bevel that, in radial section according to Fig. 2, defines 
together with the radial plane 16 of the bushing an acute 
angle that opens in the direction of the interior 7 of the 
bushing (Fig. 2). The openings 4 through 6 thus taper 
from the outer side of the bushing wall radially inwardly 
toward the interior 7. 
[0020] The openings 4 in the outer annular channel 1 are pro- 
vided with oppositely positioned fine control openings 17 
that have a significantly smaller cross-section than the 
openings 4 and are formed by recesses in the opening 
wall of the openings 4. When moving the piston, it is pos- 
sible by means of these fine control openings 17, de- 
pending on the position of the piston, to allow passage of 
only a small amount of pressure medium. Only after an 



appropriate travel of the piston, the openings 4 are then 
opened or released more or less. 

[0021] The fine control openings or grooves can also be provided 
in the other openings 5, 6. Also, it is possible to provide 
the fine control openings 17 only on a portion of the bore 
plane or opening plane. 

[0022] The openings 4 are identical. The openings 5 and 6 of the 
outer annular cannel 2, 3 are formed in the illustrated 
embodiment without fine control openings. The openings 
5 and 6 are identical within the outer annular channel 2 or 
3, respectively. 

[0023] The bushing according to Figs. 5 through 8 has in addi- 
tion to the outer annular channels 1 to 3 also inner annual 
channels 18 through 20 that are provided on the inner 
wall 8 of the bushing. The inner annular channels 18 
through 20 are positioned at the level of the outer annular 
channels 1 to 3, respectively, and are somewhat wider in 
the axial direction than the outer annular channels. The 
inner annular channels 18 through 20 are axially delim- 
ited in the axial direction by means of the annular webs 
21 through 24. These webs 21-24 are narrower than the 
annular webs 9 through 12 on the outer side of the bush- 
ing wall. The annular webs 21 through 24 have the same 



inner diameter so that the piston (not illustrated) can be 
guided property within the bushing wall. 

[0024] The openings 4 through 6 are distributed uniformly or 
non-uniformly about the circumference of the bushing 
and connect the outer annular channels 1 through 3 with 
the inner annular channels 18 through 20. The openings 4 
are provided in contrast to the preceding embodiment 
without fine control openings. 

[0025] The openings 4 through 6 are in other respects identical 
to the preceding embodiment. The openings have the wall 
portion 14 that extends approximately radially and the 
wall portion 15 that is formed as molded bevel in accor- 
dance with the preceding embodiment. The openings in 
one plane can also be different, for example, can be 
formed as two narrow openings and two wide openings. 

[0026] | n the described embodiment, the openings 4 through 6 
are provided directly on the blank so that subsequent me- 
chanical processing steps are not required. The openings 
4 through 6 are designed such that the bushing can be 
cast by means of a simple pressure diecast mold or injec- 
tion mold without additional mold slides. The openings 4 
through 6 form radial pressure medium connectors, for 
example, a pressure connector and working connectors 



having correlated therewith an outer annular channel 1 to 
3 as a pressure medium distribution channel, respectively. 
In the embodiment according to Fig. 5 through 8, the 
openings 4 through 6 can also be correlated with the in- 
ner annular channel 18 to 20. Instead of the annular 
channels functioning as distribution channels, the open- 
ings 4 through 6 can also be correlated with radial supply 
openings. In the embodiment according to Figs. 1 through 
4, the hydraulic characteristics line can be affected by the 
fine control openings 17. 
[0027] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



